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Description 

[METHOD FOR FABRICATING READ ONLY 
MEMORY] 

Cross Reference to Related Applications 

[0001] This application is a divisional application of, and claims 
the priority benefit of, U.S. application serial No. 
10/248,834 filed February 24, 2003, which claims the 
priority benefit of Taiwan application serial no. 91105278, 
filed on March 20, 2002. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a method for fabricating a 
memory device. More particularly, the present invention 
relates to a method for fabricating a read only memory 
device. 

[0004] Description of Related Art 

[0005] The read only memory device provides the non-volatile 
property, wherein the stored information is retained even 



electrical power is interrupted. As a result, the read only 
memory device is incorporated into many electronic prod- 
ucts to maintain a normal operation for the products. The 
mask read only memory device is the most fundamental 
type of read only memory device. A typical mask ROM de- 
vice uses a channel transistor as the memory device. The 
programming of a mask ROM device is accomplished by 
selectively implanting ions to an identified channel region. 
By altering the threshold voltage, the control of the "on" 
state and the "off state of the memory device is thus 
achieved. 

[0006] a typical mask read only memory device comprises a 

polysilicon word line crossing over a bit line. The region 
under the word line and between the bit lines is the chan- 
nel region of the memory device. Whether or not ions are 
implanted to the channel region determines the storage of 
the binary digit of either "0" or "1", wherein the implanting 
of ions to the identified channel region is known as code 
implantation. 

[0007] | n general, when a code implantation process is per- 
formed on a mask read only memory, a patterned pho- 
toresist layer that exposes a pre-coding region is formed 
with a photomask. An ion implantation process is then 



performed to implant dopants to the pre-coding region in 
the substrate under the stacked gate structure. Usually, as 
required by the circuit design, an isolated pattern region 
and a dense pattern region are formed on a same pho- 
tomask. An overexposure and an underexposure in the 
isolated pattern region and in the dense pattern region 
often occur during the transferring of a mask pattern due 
to the optical proximity effect. The accuracy of the critical 
dimension of the transferred pattern is thereby affected. 
Consequently, a misalignment would result as dopants are 
being implanted to the identified channel region of a 
mask read only memory device during the code implanta- 
tion process. Information that is being stored in the mem- 
ory cells of the memory device is thus erroneous to ad- 
versely affect the operational function of the memory de- 
vice and the reliability of the products. 
[0008] Conventionally, to correct the non-uniformity of pattern in 
the dense pattern region and the isolated pattern region 
of a coding mask of a mask read only memory device, the 
optical proximity correction technique is employed to de- 
sign a mask with a special pattern. However, this type of 
mask with a special pattern, not only increases the manu- 
facturing time, it also complicates the manufacturing pro- 



cess and increases the manufacturing cost. Further, after 
the fabrication of the photomask is completed, it is rather 
difficult to debug the defects in the pattern of this type of 
photomask. 
Summary of Invention 

[0009] Accordingly, the present invention provides a fabrication 
method for a read only memory device, wherein the open- 
ings in the dense pattern region and in the isolated patter 
region in the memory cell array of the mask read only 
memory device are formed having the same dimension, 
even without the application of the optical proximity cor- 
rection technique. 

[0010] Based on the foregoing reasons, the present invention 

provides a fabrication method for a read only memory de- 
vice. The method provides a substrate that comprises a 
memory cell region and a periphery circuit region, wherein 
a memory cell array is formed in the memory cell region 
and a plurality of transistors is formed in the periphery 
circuit region. A precise layer that comprises a plurality of 
first openings is then formed on the identical. Further 
these first openings are located above the channel region 
of each of the first memory cells in the memory cell array. 
A mask layer that comprises a plurality of second open- 



ings and third openings is formed on the substrate. The 
aforementioned second openings are positioned above a 
plurality of the pre-coding memory cell regions in the 
memory cell region, while the third openings are posi- 
tioned above the gates of the transistors in the periphery 
circuit region. An ion implantation process is then con- 
ducted to code the memory cells in the pre-coding mem- 
ory cell region and to adjust the threshold voltage of the 
transistors. 

[0011] The present invention employs a precise photomask to 
pattern a pattern-transferred layer (a precise layer), 
wherein openings are defined above the channel region of 
each memory cell and the critical dimension of these 
openings is identical. Another patterned photoresist layer 
(mask layer) is then formed on the substrate. The pat- 
terned photoresist layer exposes a pre-coding memory 
cell region in the memory cell region and a gates of the 
transistors in the periphery circuit region. Thereafter, us- 
ing the pattern-transferred layer (precise layer) and the 
patterned photoresist layer (mask layer) as a coding mask 
for the mask read only memory device, the pre-coding 
memory cell is coded and the threshold voltage of the 
transistors is adjusted. According to the present inven- 



tion, the critical dimension of each of the openings in the 
precise layer is about the same and each opening is pre- 
cisely corresponded to the channel region of each memory 
cell. The problem of having critical dimension difference 
between the coding windows in the isolated pattern re- 
gion and that in the dense pattern region due to the opti- 
cal proximity effect is prevented. Further, when the code 
implantation is being performed on the pre-coding mem- 
ory cell in the memory cell region, the threshold voltage 
of the transistors in the periphery circuit region is concur- 
rently adjusted to further simplify the manufacturing pro- 
cess. 

[0012] Further, the present invention also employs a photoresist 
layer as the pattern-transferred layer. When the pattern- 
transferred layer comprises a photoresist material, a de- 
position step and an etching step can be omitted to fur- 
ther simplify the manufacturing process and to further re- 
duce the manufacturing cost. Moreover, according to the 
present invention, deviation in the critical dimension be- 
tween the dense pattern region and the isolated pattern 
region is mitigated by using two photoresist layers. 

[0013] Further, the precise layer in the periphery circuit region 
can be completely opened or selectively opened or com- 



pletely not opened. The second opening and the third 
opening in the mask layer can form with one piece of 
photomask or two pieces of photomask. 
[0014] The present invention provides a fabrication method for a 
read only memory device. This method provides a sub- 
strate that comprises a memory cell region and a periph- 
ery circuit region, wherein a memory cell array is formed 
in the memory cell region and a plurality of transistors is 
formed in the periphery circuit region. A mask layer that 
comprises a plurality of first openings and second open- 
ings is formed on the substrate. The first openings are lo- 
cated above a plurality of pre-coding memory cell regions 
in the memory cell region and the second openings are 
located above the gates of the transistors in the periphery 
circuit region. A precise layer is formed on the memory 
cell region. The precise layer comprises a plurality of third 
openings, wherein the critical dimension of each of the 
third openings is identical and the third openings are po- 
sitioned above the channel region of the pre-coding 
memory cell in the pre-coding memory cell region. There- 
after, an ion implantation process is conducted to code 
the pre-coding memory cells in the pre-coding memory 
cell region and to adjust the threshold voltage of the tran- 



sistors, using the mask layer and the precise layer as a 
coding mask. 

[0015] Accordingly, the present invention employs a photomask 
to pattern the pattern-transferred layer, wherein the pre- 
coding memory cell region in the memory cell region and 
the gates of the transistors in the periphery circuit region 
are exposed. Further using the precise photomask, a plu- 
rality of openings having the same critical dimension is 
defined in the memory cell region. Further, these open- 
ings are located above the channel regions of the pre- 
coding memory cell in the pre-coding memory cell re- 
gions, exposing the word line of the memory cell. The 
critical dimension of each opening in the precise layer is 
identical and each opening in the precise layer precisely 
corresponds to the channel region of each memory cell. 
Even without the application of the optical proximity cor- 
rection technique to manufacture the coding mask, any 
deviation in the critical dimension of the coding window 
between the dense pattern region and the isolated pattern 
region due to the optical proximity effect is prevented. 
Further, according to the present invention, when the 
coding implantation is being performed on the pre-coding 
memory cells in the memory cell region, the threshold 



voltage of the transistors in the periphery circuit region is 
being adjusted concurrently to further simplify the manu- 
facturing process. 

[0016] Further, the present invention employs a photoresist layer 
as a patterned transferred layer. When the pattern- 
transferred layer comprises a photoresist material, a de- 
position step and an etching step can be omitted to fur- 
ther simplify the manufacturing procedure and to further 
reduce the manufacturing cost. Moreover, the present in- 
vention simply employs two layers of photoresist to im- 
prove any deviation in the critical dimension between the 
dense pattern region and the isolated pattern region. 

[0017] Further, the first opening and the second opening of the 
mask layer can form with one piece of photomask or two 
pieces of photomask. The precise layer in the periphery 
circuit region can be completely opened or selectively 
opened or completely not opened. 

[0018] The present invention provides a fabrication method for a 
read only memory device. The method provides a sub- 
strate that comprises a memory cell region and a periph- 
ery circuit region, wherein a memory cell array is already 
formed in the memory cell region and a plurality of tran- 
sistors is formed in the periphery circuit region. A nega- 



tive photoresist layer is then formed on the memory cell 
region, followed by performing a first exposure process to 
transfer the pattern of the first photomask to the first 
negative photoresist layer, wherein the pattern of the first 
photomask precisely correspondes to the channel region 
of each memory cell in the memory cell region. The non- 
crosslinked portion of the first photoresist layer is posi- 
tioned above the channel region of each memory cell in 
the memory cell region. A second negative photoresist 
layer is then formed on the substrate. A second exposure 
process is performed to transfer the pattern of the second 
photomask to the second photoresist layer and to the first 
negative photoresist layer, wherein the pattern of the sec- 
ond photomask corresponds to a plurality of the pre- 
coding memory cell regions in the memory cell region and 
the gates of the transistors in the periphery circuit region. 
As a result, the non-crosslinked portions of the first neg- 
ative photoresist layer and the second photoresist layer 
are positioned above the plurality of the pre-coding 
memory cell regions in the memory cell region and above 
the gates of the transistors in the periphery circuit region. 
A development process is conducted to pattern the first 
negative photoresist layer and the second photoresist 



layer. An ion implantation process is conducted to code 
the pre-coding memory cells in the pre-coding memory 
cell region and to adjust the threshold voltage of the tran- 
sistors using the patterned first negative photoresist layer 
and the pattern second negative photoresist layer as a 
mask. 

[0019] According to the present invention, after forming the first 
negative photoresist layer, the pattern of the precise pho- 
tomask is transferred to the first negative photoresist 
layer, wherein the non-crosslinked portion of the first 
negative photoresist layer is located above the channel re- 
gion of each memory cell. Thereafter, a second negative 
photoresist layer is formed. The pattern of the second 
photomask is then transferred to the first negative pho- 
toresist layer and the second negative photoresist layer. 
The opaque portion of the second photomask is posi- 
tioned above the pre-coding memory cell region in the 
memory cell region and above the gates of the transistors 
in the periphery circuit region. Therefore, the non- 
crosslinked portions of the first negative photoresist layer 
and the second negative photoresist layer are positioned 
above the pre-coding memory cells in the pre-coding 
memory cell region. Moreover, the non-crosslinked por- 



tion of the second negative photoresist layer is also posi- 
tioned above the gates of the transistors in the peripheral 
circuit region. After this, the non-crosslinked portions of 
the first negative photresist layer and the second photore- 
sist layer are removed to form a plurality of openings in 
the memory cell region, wherein the critical dimension of 
these openings is identical. Further, these openings are 
located above the channel region of each pre-coding 
memory cell in the pre-coding memory cell region. Since 
the critical dimension of each opening above the channel 
region of the pre-coding memory cell in the pre-coding 
memory cell region is identical, any deviation in the criti- 
cal dimension of the coding window between the dense 
pattern region and the isolated pattern region due to the 
optical proximity effect is prevented, even without the ap- 
plication of the optical proximity correction technique to 
manufacture the coding mask. Moreover, as the code im- 
plantation is being performed to the pre-coding memory 
cell in the memory cell region in the present invention, the 
threshold voltage of the transistors in the periphery circuit 
region is concurrently being adjusted to further simplify 
the manufacturing process. 
[0020] Accordingly, the present invention sequentially performs 



two exposure processes on the two negative photoresist 
layers with two layers of the photomask and a single de- 
velopment process to pattern the two negative photoresist 
layers. The number of manufacturing steps in the present 
invention is greatly reduced to further reduce the manu- 
facturing time and cost. Moreover, the two negative pho- 
toresist layers can be formed into a same photoresist 
layer. In summary, the present invention simply employs 
two photoresist layers to improve the deviation in the crit- 
ical dimension of the coding window between the dense 
pattern region and the isolated pattern region due to the 
optical proximity effect. 
[0021] The present invention further provides a fabrication 

method for a read only memory device. The method pro- 
vides a substrate that comprises a memory cell region and 
a periphery circuit region, wherein a memory cell array is 
already formed in the memory cell region and a plurality 
of transistors is already formed in the periphery circuit re- 
gion. A first negative photoresist layer is formed on the 
substrate, followed by performing a first exposure pro- 
cess to transfer the pattern in the first photomask to the 
first negative photoresist layer, wherein the pattern in the 
first photomask corresponds to a plurality of pre-coding 



memory cells and the gates of the transistors in the pe- 
riphery circuit region. The non-crosslinked portion of the 
first negative photoreisist layer is positioned above a plu- 
rality of the pre-coding memory cell regions in the mem- 
ory cell region and the gate of the transistors in the pe- 
riphery circuit region. The pre-coding memory cell region 
further comprises the plurality of the pre-coding memory 
cells. Thereafter, a second negative photoresist layer is 
formed on the memory cell region. A second exposure 
process is performed to transfer the pattern of the second 
photomask to the first negative photoresist layer and the 
second negative photoresist layer, wherein the pattern in 
the second photomask precisely corresponds to the chan- 
nel region of each memory cell in the memory cell region. 
The non-crosslinked portions of the second photoresist 
layer and the first photoresist layer are located above the 
channel region of each memory cell in the pre-coding 
memory cell region. A development process is performed 
to pattern the first negative photoresist layer and the sec- 
ond negative photoresist layer. Using the patterned first 
negative photoresist layer and the second negative pho- 
toresist layer as a mask, an ion implantation process is 
conducted to code the pre-coding memory cells in the 



pre-coding memory cell region and to adjust the thresh- 
old voltage of the transistors. 
[0022] According to the present invention, subsequent to the 

formation of the first negative photoresist layer, the pat- 
tern of the first photomask is transferred to the first neg- 
ative photoresist layer. The opaque portion of the first 
photomask is located above the pre-coding memory cell 
regions in the memory cell region and the gates of the 
transistors in the periphery region. Therefore, the non- 
crosslinked portion of the first negative photoresist layer 
in the memory cell region is located above the pre-coding 
memory cell regions and the gates of the transistors. 
Thereafter, a second negative photoresist layer is formed, 
followed by transferring the pattern of the second pho- 
tomask (precise mask) to the first negative photoresist 
layer and to the second negative photoresist layer. The 
non-crosslinked portion of the first negative photoresist 
layer and the second negative photoresist layer are posi- 
tioned above the channel region of each memory cell. Af- 
ter this, the non-crosslinked portions of the first negative 
photoresist layer and the second negative photoresist 
layer are removed to form a plurality of openings having 
identical critical dimension. These openings are posi- 



tioned above the channel region of each memory cell in 
the pre-coding memory cell region, exposing the word 
line of the memory cell. Since the critical dimension of the 
openings above the channel region of each pre-coding 
memory cell is identical deviation in the critical dimension 
of the coding window between the dense pattern region 
and the isolated pattern region due to the optical proxim- 
ity effect is prevented, even without the application of the 
optical proximity correction technique. Moreover, as code 
implantation is performed on the pre-coding memory 
cells in the memory cell region, the threshold voltage of 
the transistosr in the periphery circuit region is concur- 
rently adjusted to further simplify the manufacturing pro- 
cess. Accordingly, the present invention sequentially per- 
forms two exposure processes on the two negative pho- 
toresist layers with two layers of the photomask and a 
single development process to pattern the two negative 
photoresist layers. The number of manufacturing steps in 
the present invention is greatly reduced to further reduce 
the manufacturing time and cost. Moreover, the two neg- 
ative photoresist layers can be formed into a same pho- 
toresist layer. In summary, the present invention simply 
employs two photoresist layers to improve the deviation in 



the critical dimension of the coding window between the 
dense pattern region and the isolated pattern region due 
to the optical proximity effect. 
[0023] Although two photomasks are employed in the manufac- 
turing of a read only memory, one of the photomasks is 
only required to expose the pre-coding memory cell re- 
gion in the memory cell region and to concurrently expose 
the transistors in the periphery circuit region during the 
coding process. Therefore, this photomask does not have 
to be as precise as the conventional coding mask. The 
manufacturing cost for this photomask is thus lower. The 
other photomask in this embodiment is a precise mask, 
wherein the specification is uniform. Although the manu- 
facturing cost for this photomask is higher, this pho- 
tomask can be used repeatedly because the precise mask 
is only applicable for forming the openings having identi- 
cal critical dimension in the channel region of the memory 
cell. Further, the conventional coding mask requires the 
optical proximity correction technique to mitigate the in- 
accuracy in pattern transference due to the optical prox- 
imity effect, the manufacturing cost for the conventional 
coding mask is thus very high. In the present invention, 
the pattern dimension in the dense pattern region and the 



pattern dimension in the isolated pattern region are iden- 
tical, even without the application of a special patterned 
photomask formed with the optical proximity correction 
technique, the manufacturing cost is thus lower. Further, 
the advantages provided by the present invention can be 
accomplished whether the mask layer is formed before 
the precise layer or the precise layer is formed before the 
mask layer. 

[0024] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 
the invention as claimed. 
Brief Description of Drawings 

[0025] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0026] Figures 1A to IE are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according a first embodiment of the 
present invention. 



[0027] Figures 2A to 2E are schematic top views illustrating the 
process flow for fabricating a mask read only memory de- 
vice according to the first embodiment of the present in- 
vention. 

[0028] Figures 3A to 3E are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a second embodiment of 
the present invention. 

[0029] Figures 4A to 4E are schematic top views illustrating the 
process flow for fabricating a mask read only memory de- 
vice according to the second embodiment of the present 
invention. 

[0030] Figures 5A to 5D are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a third embodiment of 
the present invention. 

[0031] Figures 6A to 6D are schematic top views illustrating the 
process flow for fabricating a mask read only memory de- 
vice according to the third embodiment of the present in- 
vention. 

[0032] Figures 7A to 7D are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a fourth embodiment of 



the present invention. 
[0033] Figures 8A to 8D are schematic top views illustrating the 
process flow for fabricating a mask read only memory de- 
vice according to the fourth embodiment of the present 
invention. 
Detailed Description 

[0034] T he First Embodiment 

[0035] Figures 1A to IE are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according a first embodiment of the 
present invention. Figures 2A to 2E are schematic top 
views illustrating the process flow for fabricating a mask 
read only memory device according to the first embodi- 
ment of the present invention, wherein the memory cell 
regions in Figures 1A to IE are the cross-sectional views 
of Figures 2A to 2E along the line 1-1". 

[0036] Referring to Figures 1A and 2A, a substrate 100 is pro- 
vided, wherein the substrate 100 is divided into a memory 
cell region 102 and a periphery circuit region 104, 
wherein the memory cell region 102 comprises a memory 
cell array 106, while the periphery circuit region 104 com- 
prises a plurality of transistors 108. 



[0037] The memory cell array 106 in the memory cell region 102 
is formed with a plurality of gates 106a, a plurality of bit 
lines 106b and a plurality of word lines 106c. The gates 
106a are disposed on the substrate 100. A gate dielectric 
layer 106d is further disposed between the gate 106a and 
the substrate 100. The bit line 106b is positioned between 
the gates 106a in the substrate 100, while the word line 
106c crosses over the bit line 106b and electrically con- 
nects with the gatel06a. Moreover, the region underneath 
the gate 106a and between two bit lines 196b serves as 
the channel region 106e of a memory device. 

[0038] The transistors 108 in the periphery circuits region are 
isolated from each other with isolation structures 109. 
Each transistor 108 is formed with a gate 108a, source/ 
drain regions 108b and a spacer 108c. The gate 108a is 
disposed on the substrate 100, and a gate dielectric layer 
108d is further disposed between the gate 108a and the 
substrate 100. The source/drain regions 108b are located 
beside the sides of the gate 108a in the substrate 100. 
The spacer 108c is disposed on the sidewall of the gate 
108a. 

[0039] Thereafter, a pattern-transferred layer 110 is formed on 
the substrate 100, wherein the pattern-transferred layer 



110 is formed with a material that includes silicon oxide, 
silicon nitride or silicon oxynitride. The pattern-trans- 
ferred layer 110 is formed by, for example, chemical va- 
por deposition. 

[0040] Referring to Figures IB and 2B, a photoresist layer 112 is 
formed on the pattern-transferred layer 110. A pho- 
tolithography process is then performed to transfer the 
pattern of the photomask 114 to the photoresist layer 
112, patterning the photoresist layer 112. The photomask 
114 is, for example, a precise mask, wherein this mask 
114 comprises a plurality of patterns with identical critical 
dimension. Further these patterns are arranged in a ma- 
trix. Therefore, the pattern density in each region of the 
photomask 114 is identical. After patterning the photore- 
sist layer 112, the photoresist layer 112 in the memory 
cell region 102 comprises a plurality of openings 116a. 
These openings 116a are disposed above the channel re- 
gion 106e of each memory cell in the memory cell region 
102, exposing a portion of the pattern-transferred layer 
110. Concurrently, the patterned photoresist layer 112 
also exposes the pattern-transferred layer 110 in the pe- 
riphery circuit region 104. 

[0041] Continue to Figures 1C and 2C, using the patterned pho- 



toresist layer 112 (as shown in Figures IB and 2B) as an 
etching mask, an etching is performed to remove the pat- 
tern-transferred layer 110 that is exposed by the open- 
ings 116a to form a plurality of openings 116. The pat- 
tern-transferred layer 110 at the periphery circuit region 
104 is also removed. The openings 116 are positioned 
above the channel region 106e of each memory cell in the 
memory cell array 106, exposing a portion of the word 
line 106c of the memory cell. The patterned pattern- 
transferred layer 110 serves as a precise layer, wherein 
the critical dimension of each opening 116 in the precise 
layer are about the same. 
[0042] Continuing to Figures ID and 2D, another photoresist 
layer 118 is formed on the substrate 100 of both the 
memory cell region 102 and the periphery circuit region 
104. A photolithography process is then performed to 
transfer the pattern of the photomask 120 to the photore- 
sist layer 118, patterning the photoresist layer 118. The 
patterned photoresist layer 118 in the memory cell region 
102 comprises a plurality of openings 122, wherein these 
openings 122 expose the pre-coding memory cell region 
102a in the memory cell region 102. The pre-coding 
memory cell region 102a comprises at least one of the 



pre-coding memory cell to be coded. In other words, the 
patterned photoresist layer 118 in the memory cell region 
102 covers a portion of the openings 116 in the pat- 
terned-transferred layer 110 (precise layer) and exposes 
the openings 116 over the pre-coding memory cell region 
102a. Further, the patterned photoresist layer 118 in the 
periphery circuit region 104 comprises a plurality of 
openings 124, wherein these openings 124 expose the 
gates 108a of the transistors 108. In this embodiment, the 
pattern-transferred layer 110 (precise layer) and the pat- 
terned photoresist layer 118 serve as the coding mask for 
the mask read only memory device. 

[0043] Referring to Figures IE and 2E, an ion implantation pro- 
cess 126 is performed to code the memory cell by im- 
planting dopants to the channel region 106e underneath 
the gates 106 of each pre-coding memory cell in the 
memory cell region 102. Moreover, the threshold voltage 
adjustment is also performed on the transistors 108 in the 
periphery circuit region 104. 

[0044] As required by the circuit design, an isolated pattern re- 
gion and a dense pattern region are formed in the mem- 
ory cell region of the mask read only memory device. 
However, using a single piece of photomask to define the 



coding windows in the isolated pattern region and in the 
dense pattern region, deviation in the critical dimension 
between the isolated pattern region and the dense pattern 
region due to optical proximity effect is generated. There- 
fore, according to the above embodiment of the present 
invention, a precise photomask is used to pattern the pat- 
tern-transferred layer (precise layer) to define the open- 
ings 116 above the channel region 106e of each memory 
cell, wherein the critical dimension of the openings 116 is 
about identical. Another patterned photoresist layer 118 
is further formed on the substrate 100, wherein the pat- 
terned photoresist layer 118 exposes the pre-coding 
memory cell region 102a in the memory cell region 102 
and the transistors 108 in the periphery circuit region 
104. The pattern-transferred layer 110 (precise layer) and 
the patterned photoresist layer 118 are then served as the 
coding mask for the mask read only memory device. Since 
the critical dimension of every opening 116 in the precise 
layer is about identical, deviation in the critical dimension 
of the coding window between the dense pattern region 
and the isolated pattern region due to the optical proxim- 
ity effect is prevented, even without the application of the 
optical proximity correction technique to manufacture the 



coding mask. 

[0045] Further, two photomasks are used in the above embodi- 
ment. One mask 114 is a precise mask, wherein the spec- 
ification is uniform. Although the manufacturing cost for 
such a mask 114 is higher, the precise mask can be used 
repeatedly because the precise mask is only used to form 
openings with precisely identical critical dimension over 
the channel region of the memory cell. The other pho- 
tomask 120 that is being used in this embodiment is re- 
quired only to expose the pre-coding memory cell region 
in the memory cell region during the coding process. 
Therefore, the precision of this photomask 120 is not as 
imperative as that of the conventional coding mask. Con- 
sequently, the manufacturing cost for this photomask 120 
is lower. Since the conventional coding mask requires the 
application of an optical proximity correction technique to 
prevent any pattern transference problem created from 
the optical proximity effect, the manufacturing cost for 
the conventional coding mask is very high. In the present 
invention, the dimension of the pattern in the dense pat- 
tern region and in the isolated pattern region is about the 
same, even without the application of a special patterned 
photomask formed by the application of the optical prox- 



imity correction technique, the manufacturing cost is thus 
reduced. Further, performing the code implantation to the 
pre-coding memory cells in the memory cell region, the 
threshold voltage of the transistors in the periphery circuit 
region is concurrently being adjusted. The manufacturing 
process is thus greatly simplified. 

[0046] Further, in the above first embodiment, a photoresist layer 
can be used as the pattern-transferred layer. If the pat- 
tern-transferred layer comprises a photoresist material, a 
deposition step and an etching step can be omitted to 
further simplify the manufacturing process and to further 
reduce the manufacturing cost. Moreover, according to 
the present invention, simply using two photoresist layers, 
the deviation in the critical dimension between the dense 
pattern region and the isolated pattern region due to the 
optical proximity effect is improved. 

[0047] Additionally, the precise layer in the periphery circuit re- 
gion can be completely opened or selectively opened or 
completely not opened. The opening that exposes the 
pre-coding memory cell region in the memory cell region 
and the opening that exposes the transistor gates in the 
periphery circuit region can be formed with one piece of 
photomask or two pieces of photomasks. 



[0048] The Second Embodiment 

[0049] Figures 3A to 3E are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a second embodiment of 
the present invention. Figures 4A to 4E are schematic top 
views illustrating the process flow for fabricating a mask 
read only memory device according to the second embod- 
iment of the present invention, wherein the memory cell 
region in Figures 3A to 3E are the cross-sectional views of 
Figures 4A to 4E along the line II — II". Wherever possible, 
the same reference numbers are used in the second em- 
bodiment and the first embodiment to refer to the same 
or like parts. 

[0050] Referring to Figures 3A and 4A, a substrate 100 is pro- 
vided, wherein the substrate 100 is divided into a memory 
cell region 102 and a periphery circuit region 104. An ar- 
ray of memory cells 106 is already formed in the memory 
cell region 102, while a plurality of transistors 108 is 
formed in the periphery circuit region 104. The structures 
of the array of memory cells 106 and the transistors are 
same as those in the first embodiment and thus will not 
further reiterate. 

[0051] Thereafter, a pattern-transferred layer 210 is formed on 



the substrate 100 of the memory cell region 102 and the 
periphery circuit region 104. A material for the pattern- 
transferred layer 210 is, for example, silicon oxide, silicon 
nitride or silicon oxynitride. The pattern-transferred layer 
210 is formed by, for example, chemical vapor deposition. 

[0052] Referring to Figures 3B and 4B, a photoresist layer 212 is 
formed on the pattern-transferred layer 210. A pho- 
tolithography process is then conducted to transfer the 
pattern of the photomask 214 to the photoreist layer 212, 
patterning the photoresist layer 212. The patterned pho- 
toresist layer 212 in the memory cell region 102 com- 
prises a plurality of openings 216a, wherein these open- 
ings 216a are located above the pre-coding memory cell 
region 102a and these openings 216a expose a portion of 
the surface of the pattern-transferred layer 210. The pat- 
terned photoresist layer 212 also comprises a plurality of 
openings 218a in the peripheral circuit region 104, 
wherein these openings 218a are positioned above the 
gates 108a of the transistors, exposing the surface of the 
pattern-transferred layer 210. 

[0053] Continuing to Figures 3C and 4C, an etching is conducted 
to remove the pattern-transferred layer 210 exposed by 
the openings 216a and the openings 218a, using the pat- 



terned photoresist layer 212 (as shown in Figure 3B and 
Figure 4B) as an etching mask. A plurality of openings 216 
is thus formed to expose the pre-coding memory cell re- 
gion 202a and a plurality of openings 2 18 is thus formed 
to expose the gates 108a of the transistors 108. The pat- 
terned pattern-transferred layer 210 is then served as a 
hard mask. Subsequently, the photoresist layer 212 is re- 
moved. 

[0054] Referring to Figures 3D and 4D, a photoresist layer 220 is 
formed on the substrate 100. A photolithography process 
is then performed to transfer the pattern of the pho- 
tomask 222 to the photoresist layer 220, patterning the 
photoresist layer 220. The photomask 222 is, for exam- 
ple, a precise mask. The precise mask 222 comprises a 
plurality of patterns having identical critical dimension. 
Further, these patterns are arranged in a matrix. The pat- 
tern density in each region on the photomask 220 is 
about the same. The patterned photoresist layer 220 
serves as a precise layer. This precise layer comprises a 
plurality of openings 224, positioned above the channel 
region 106e of each memory cell in the pre-coding mem- 
ory cell region. These openings 224 expose the word line 
106c of the memory cell. Further, the critical dimension of 



the opening 224 is identical. The patterned pattern- 
transferred layer 210 and the patterned photoresist layer 
220 (precise layer) serve as the coding mask for the mask 
read only memory device. 

[0055] Referring to Figures 3E and 4E, an ion implantation pro- 
cess 226 is performed to code the memory cells by im- 
planting dopants to the channel region 106e underneath 
the gate 106a of the pre-coding memory cells in the 
memory cell region 102. Concurrently, the threshold volt- 
age of the transistor 108 in the periphery circuit region 
104 is adjusted to complete the code implantation pro- 
cess for the mask read only memory device. 

[0056] According to the above second embodiment of the 

present invention, a photomask 214 is used to pattern the 
pattern-transferred layer 210 to expose the pre-coding 
memory cell region 102a in the memory cell region 102. 
The gates 108a of the transistors 108 in the periphery cir- 
cuit region 104 are also exposed. Further using the pre- 
cise mask 222 to define a plurality of openings 224 in the 
memory cell region, wherein the openings 224 have the 
same critical dimension. Also, these openings 224 are 
formed above the channel region 106e of each pre-coding 
memory cell in the pre-coding memory cell region 102a 



and expose the word line 106c of the memory cell. Since 
the critical dimension of each opening 224 in the precise 
layer is about identical and the openings 224 precisely 
correspond to the channel region 106e of each memory 
cell, the application of the optical proximity correction 
technique to fabricate the coding photomask is obviated. 
Accordingly, deviation in the critical dimension of the 
coding window between the dense pattern region and the 
isolated pattern region due to the optical proximity effect 
is prevented, even without the application of the optical 
proximity correction technique to manufacture the coding 
mask. 

[0057] Although two photomasks are employed in the above em- 
bodiment, one of the masks 2 14 is used only to expose 
the pre-coding memory cell region in the memory cell re- 
gion during the coding process and to concurrently ex- 
pose the transistors in the periphery circuit region, the 
precision of this mask 214 is not as imperative as that of 
the conventional coding mask. The manufacturing cost for 
this mask 214 is thus lower. The other mask 222 in this 
embodiment is a precise mask, wherein the specification 
of this mask 222 is uniform. Although the manufacturing 
cost for this mask 222 in the second embodiment is 



higher, the mask 222 can be used repeatedly because it is 
only used for forming openings 224 with identical critical 
dimension above the channel region of the memory cell. 
Since the conventional coding mask requires the optical 
proximity correction technique to prevent any inaccuracy 
in the transferred pattern due to the optical proximity ef- 
fect, the manufacturing cost for the conventional coding 
mask is very high. The pattern dimension in the dense 
pattern region and the isolated pattern region is uniform, 
even without the application of a special patterned pho- 
tomask formed by using the optical proximity correction 
technique, the manufacturing cost for the present invet- 
nion is lower. Further, performing the coding implantation 
to the pre-coding memory cells in the memory cell region, 
the threshold voltage of the transistors in the periphery 
circuit region is concurrently being adjusted. The manu- 
facturing process is thus greatly simplified. 
[0058] Further, in the above second embodiment, a photoresist 
layer can be used for the pattern-transferred layer. If the 
pattern-transferred layer comprises a photoresist mate- 
rial, a deposition step and an etching step can be omitted 
to further simplify the manufacturing process and to fur- 
ther reduce the manufacturing cost. Moreover, according 



to the present invention, simply using two layers of the 
photoresist, the deviation in the critical dimension be- 
tween the dense pattern region and the isolated pattern 
region due to the optical proximity effect can be im- 
proved. 

[0059] Additionally, the precise layer in the periphery circuit re- 
gion can be completely opened or selectively opened or 
completely not opened. The opening that exposes the 
pre-coding memory cell region in the memory cell region 
and the opening that exposes the transistor gate in the 
periphery circuit region can be formed with one piece of 
photomask or two pieces of photomask. 

[0060] T hird Embodiment 

[0061] Figures 5A to 5D are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a third embodiment of 
the present invention. Figures 6A to 6D are schematic top 
views illustrating the process flow for fabricating a mask 
read only memory device according to the second embod- 
iment of the present invention, wherein the memory cell 
region in Figures 5A to 5D are the cross-sectional views 
of Figures 6A to 6D along the line III — III". Wherever possi- 
ble, the same reference numbers are used in the second 



embodiment and the first embodiment to refer to the 
same or like parts. 
[0062] Referring to Figures 5A and 6A, a substrate 100 is pro- 
vided, wherein the substrate 100 is divided into a memory 
cell region 102 and a periphery circuit region 104. An ar- 
ray of memory cells 106 is already formed in the memory 
cell region 102, while a plurality of transistors 108 is 
formed in the periphery circuit region 104. The structures 
of the array of memory cells 106 and the transistors 108 
are same as those in the first embodiment and thus will 
not further reiterate here. After this, a negative photore- 
sist layer 310 is formed on the substrate 100, wherein the 
negative photoresist layer 310 is formed by, for example, 
spin coating. 

[0063] Referring to Figures 5B and 6B, an exposure process is 
conducted to transfer the pattern of the photomask 312 
to the negative photoresist layer 310, wherein the pho- 
tomask 312 is a precise photomask. The photomask 312 
in the memory cell region 102 comprises a plurality of 
patterns having identical critical dimension, wherein these 
patterns are arranged in a matrix. Thus, the pattern den- 
sity of the photomask 312 in each region of the memory 
cell region 102 is identical. Further, the opaque portion of 



the photomask 312 is located above the channel region 
106e of each memory cell of the memory cell array 106. 
The non-crosslinked portion of the negative photoresist 
310 is positioned above the channel region 106e of each 
memory cell and above the periphery circuit region 104. 
[0064] Continuing to Figures 5C and 6C, another negative pho- 
toresist layer 314 is formed on the substrate 100, wherein 
the photoresist layer 314 is formed by a spin coating 
method. An exposure process is then performed to trans- 
fer the pattern in the photomask 316 to the negative pho- 
toresist layer 314 and the negative photoresist layer 310. 
The opaque portion of the photomask 316 is located 
above the pre-coding memory cell region 102a of the 
memory cell region 102 and above the gates 108a of the 
transistors 108 in the periphery circuit region 104. There- 
fore, the non-crosslinked portions of the negative pho- 
toresist layer 314 and the negative photoresist layer 310 
are positioned above the pre-coding memory cell region 
102a of the memory cell region 106 and above the gates 
108a of the transistors 108 in the periphery circuit region 
104. 

[0065] As shown in Figures 5D and 6D, a development process is 
performed to remove the non-crosslinked portions of the 



photoresist layer 314 and the photoresist layer 310 to 
form a patterned negative photoresist layer 314 and a 
patterned negative photoresist layer 310. The patterned 
photoresist layer 310 in the pre-coding memory cell re- 
gion 102 comprises a plurality of openings 318, wherein 
these openings 318 are positioned above the channel re- 
gion 106e of the pre-coding memory cell and expose the 
word line 106c of the memory cell. The patterned negative 
photoresist layer 314 in the memory cell region 102 com- 
prises a plurality of openings 320, wherein these openings 
320 expose the pre-coding memory cell region 102a. 
Further, the patterned negative photoresist layer 314 and 
the patterned negative photoresist layer 310 in the pe- 
riphery circuit region 104 comprise a plurality of openings 
322, wherein these openings 322 expose the gates 108a 
of the transistors 108. 
[0066] An ion implantation step 324 is then performed to code 
the memory cells by implanting dopants to the channel 
region 106e underneath the gates 106a in the pre-coding 
memory cell region of the memory cell region 102. More- 
over, the threshold voltage of the transistors 108 in the 
periphery circuit region 104 is concurrently being ad- 
justed to complete the coding implantation process for 



the mask read only memory device. 
[0067] Subsequent to the formation of the negative photoresist 
layer 310 in the above embodiment of the present inven- 
tion, the pattern of the precise mask 312 is transferred to 
the negative photoresist layer 310, wherein the non- 
crosslinked portion of the negative photoresist layer 310 
is positioned above the channel region of each memory 
cell and above the periphery circuit region 104. Further, 
after the formation of the negative photoresist layer 314, 
the pattern of another photomask 316 is then transferred 
to the negative photoresist layer 314 and the negative 
photoresist layer 310. Therefore, the opaque portion of 
the photomask 316 is positioned above the pre-coding 
memory cell region 102a in the memory cell region 102 
and above the gates 108a of the transistors 108 in the 
periphery circuit region 104. The non-crosslinked por- 
tions of the negative photoresist layer 314 and the nega- 
tive photoresist layer 310 are then removed to form a plu- 
rality of openings 318 in the pre-coding memory cell re- 
gion 102a, wherein the critical dimension of these open- 
ings 318 is identical. A plurality of openings 322 is also 
formed in the periphery circuit region 104 to expose the 
gates 108a of the transistors 108. The openings 318 are 



positioned above the channel region 106e of each mem- 
ory cell in the pre-coding memory cell region 102a, 
wherein the openings 318 expose the word lines 106c of 
the memory cell. Since the critical dimension of the open- 
ings 318 above the channel region 106e of each memory 
cell in the pre-coding memory cell region 102a is identi- 
cal, deviation in the critical dimension of the coding win- 
dow between the isolated pattern region and the dense 
pattern region due to the optical proximity effect is pre- 
vented, even without the application of the optical prox- 
imity correction technique to form the coding mask. 
[0068] Further, two photomasks are used in the above embodi- 
ment. One of the photomasks 312 is a precise mask, 
wherein the specification is uniform. Although the manu- 
facturing cost for this mask 312 is higher, this mask 312 
can be used repeatedly because the precise mask is only 
used for forming openings with precisely identical critical 
dimension over the channel region of the memory cell. 
The other mask 316 that is being used in this embodi- 
ment is only required to expose the pre-coding memory 
cell region in the memory cell region during the coding 
process. The precision of this mask 316 is not as impera- 
tive as that of the conventional coding mask. Conse- 



quently, the manufacturing cost for that other mask 316 
is lower. Since the conventional coding mask requires the 
application of the optical proximity correction technique 
to prevent any inaccuracy in the transferred pattern due to 
the optical proximity effect, the manufacturing cost for 
the conventional coding mask is thus very high. In the 
present invention, the pattern dimension in the dense 
pattern region and the isolated pattern region is about the 
same, even without the application of a special patterned 
photomask formed by the optical proximity correction 
technique, the manufacturing cost is thus greatly reduced. 
Further, as the pre-coding memory cell in the memory cell 
region is being coded, the threshold voltage of the tran- 
sistors the periphery circuit region is being adjusted con- 
currently to further simply the manufacturing process. 
[0069] Additionally, the present invention sequentially performs 
two exposure processes on the two negative photoresist 
layers with two layers of the photomask and a single de- 
velopment process to pattern the two negative photoresist 
layers. Therefore, comparing with the first and the second 
embodiments, the third embodiment of the present in- 
vention provides a more simplified processing procedure 
to further reduce the manufacturing cost. Moreover, the 



two negative photoresist layers can be formed into a same 
photoresist layer. In summary, the present invention sim- 
ply employs two photoresist layers to improve the devia- 
tion in the critical dimension of the coding window be- 
tween the dense pattern region and the isolated pattern 
region due to the optical proximity effect. 
[0070] Fourth Embodiment 

[0071] Figures 7 A to 7D are schematic cross-sectional views il- 
lustrating the process flow for fabricating a mask read 
only memory device according to a third embodiment of 
the present invention. Figures 8A to 8D are schematic top 
views illustrating the process flow for fabricating a mask 
read only memory device according to the second embod- 
iment of the present invention, wherein the memory cell 
region in Figures 7 A to 7D are the cross-sectional views 
of Figures 8A to 8D along the line IV-IV". Wherever possi- 
ble, the same reference numbers are used in the second 
embodiment and the first embodiment to refer to the 
same or like parts. 

[0072] Referring to Figures 7A and 8A, a substrate 100 is pro- 
vided, wherein the substrate 100 is divided into a memory 
cell region 102 and a periphery circuit region 104. An ar- 
ray of memory cells 106 is already formed in the memory 



cell region 102, while a plurality of transistors is formed 
in the periphery circuit region 104. The structures of the 
array of memory cells 106 and the transistors are same as 
those in the first embodiment and thus will not further re- 
iterate here. 

[0073] a negative photoresist layer 410 is formed on the sub- 
strate 100, wherein the negative photoresist layer 410 is 
formed by, for example, spin coating. 

[0074] Referring to Figures 7B and 8B, an exposure process is 
conducted to transfer the pattern of the photomask 412 
to the negative photoresist layer 410. The opaque portion 
of the photomask 412 is located above the pre-coding 
memory cell region 102a in the memory cell region 102 
and above the gates 108a of the transistors 108 in the 
periphery circuit region 104. In other words, the portion 
of the negative photoresist 410 that are not cross-linked 
is positioned above the pre-coding memory cell region 
102a in the memory cell region 102 and above the gates 
108a of the transistors 108 in the periphery circuit region 
104. 

[0075] Thereafter, as shown in Figures 7C and 8C, another nega- 
tive photoresist layer 414 is formed on the substrate 100, 
wherein forming the negative photoresist layer 414 in- 



eludes the application of the spin-coating method. An ex- 
posure process is then conducted to transfer the pattern 
in the photomask 416 to the negative photoresist layer 
414 and to the negative photoresist layer 410. The pho- 
tomask 416 is, for example, a precise photomask. The 
photomask 416 comprises a plurality of patterns, wherein 
the critical dimension of these patterns is identical. More- 
over, these patterns are arranged in a matrix. The pattern 
density in each region of the photomask 416 is about the 
same. Further, the opaque portion of the photomask 416 
is positioned above the channel region 106e of each 
memory cell in the memory cell region 102a and above 
the periphery circuit region 104. In other words, the non- 
crosslinked portion of the negative photoresist layer 414 
is positioned above the channel region 106e of each 
memory cell and above the periphery circuit region 104. 
[0076] Referring to Figures 7D and 8D, a development process is 
performed to remove the non-crosslinked portion of the 
negative photoresist layer 414 and the negative photore- 
sist layer 410 to form a patterned negative photoresist 
layer 414 and a patterned negative photoresist layer 410. 
The patterned negative photoresist layer 414 and a pat- 
terned negative photoresist layer 410 in the pre-coding 



memory cell region 102a comprise a plurality of openings 
418, wherein these openings 418 are positioned above 
the channel regions 106e of each pre-coding memory cell 
and expose the word lines 106c of the memory cell. The 
patterned negative photoresist layer 410 in the periphery 
circuit region 104 comprises a plurality of openings 420, 
wherein these openings 420 expose the gates 108a of the 
transistors 108. 

[0077] Thereafter, an ion implantation process 422 is performed 
to code the memory cell by implanting dopants to the 
channel region 106e of the pre-coding memory cell in the 
memory cell region 102, using the patterned negative 
photoresist layer 414 and the patterned negative photore- 
sist layer 410 as a mask. The threshold voltage of the 
transistors 108 in the periphery circuit region 104 is con- 
currently being adjusted to complete the code implanta- 
tion process of the read only memory. 

[0078] | n the above preferred embodiment, subsequent to the 
formation of the negative photoresist layer 410, the pat- 
tern of the photomask 412 is transferred to the photore- 
sist layer 410. The opaque portion of the photomask 412 
is positioned above the pre-coding memory cell region 
102a in the memory cell region 102 and above the gate 



108a of the transistor 108 in the periphery circuit region 
104. The non-crosslinked portion of the negative pho- 
toresist layer 410 in the memory cell region 102 is posi- 
tioned above the pre-coding memory cell region 102a, 
while the non-crosslinked portion of the negative pho- 
toresist layer 410 in the periphery circuit region 104 is 
positioned above the gates 108a of the transistors. After 
this, another negative photoresist layer 414 is formed. 
The pattern of the photomask 416 (precise mask) is fur- 
ther transferred to the negative photoresist layer 414 and 
the negative photoresist layer 410. The non-crosslinked 
portions of the photoresist layer 414 and the negative 
photoresist layer 410 are positioned above the channel 
region 106e of each memory cell. The non-crosslinked 
portions of the negative photoresist layer 414 and the 
negative photoresist layer 410 are removed to form a plu- 
rality of openings 418 in the pre-coding memory cell re- 
gion 102 and a plurality of openings 420 in the periphery 
circuit region 104, wherein the critical dimension of the 
openings 418 is identical and the openings 420 expose 
the gates 108a of the transistors 108. The openings 418 
are positioned above the channel region 106e of each 
memory cell in the pre-coding memory cell region 102a 



and exposes the word line 106c of the memory cell. Since 
the critical dimension of each opening 418 above the 
channel region 106e of the pre-coding memory cell in the 
memory cell region 102 is identical, any deviation in the 
critical dimension of the coding window between the iso- 
lated pattern region and the dense pattern region due to 
optical proximity effect is prevented, even without appli- 
cation of the optical proximity correction technique in 
forming the coding photomask. 
[0079] Further, two photomasks are used in the above embodi- 
ment. One of the masks is a precise mask, wherein the 
specification is uniform. Although the manufacturing cost 
for this mask 416 is higher, this one mask can be used 
repeatedly because the precise mask is only used for 
forming openings above the channel region of the mem- 
ory cell with precisely identical critical dimensions. The 
other photomask 412 that is being used in this embodi- 
ment is required only to expose the pre-coding memory 
cell region in the memory cell region during the coding 
process. The precision of this photomask 412 is not as 
imperative as that of the conventional coding mask. Con- 
sequently, the manufacturing cost for this mask is lower. 
Since the conventional coding mask requires the applica- 



tion of the optical proximity correction technique to pre- 
vent any inaccuracy in the transferred pattern due to the 
optical proximity effect, the manufacturing cost for the 
conventional coding mask is thus very high. The pattern 
dimension in the dense pattern region and in the isolated 
pattern region is identical in the present invention; there- 
fore, even without the application of a specially patterned 
photomask formed by the optical proximity correction 
technique, the manufacturing cost for the present inven- 
tion is reduced. Further, as the code implantation is being 
performed to the pre-coding memory cells in the memory 
cell region, the threshold voltage of the transistors in the 
periphery circuit region is concurrently being adjusted. 
The manufacturing process is thus greatly simplified. 
[0080] Accordingly, the present invention sequentially performs 
two exposure processes on the two negative photoresist 
layers with two layers of the photomask and a single de- 
velopment process to pattern the two negative photoresist 
layers. Therefore, comparing with the first and the second 
embodiments, the fourth embodiment of the present in- 
vention provides a more simplified processing procedure 
to further reduce the manufacturing cost. Moreover, the 
two negative photoresist layers can be formed into a same 



photoresist layer. In summary, the present invention sim- 
ply employs two photoresist layers to improve the devia- 
tion in the critical dimension of the coding window be- 
tween the dense pattern region and the isolated pattern 
region due to the optical proximity effect. 

[0081] Moreover, two mask layers are sequentially formed on the 
memory cell region of the present invention, wherein one 
of the mask layers is a precise layer. Another mask layer is 
used to cover the portion of the unwanted pattern on the 
precise layer to prevent the unwanted pattern to transfer 
from the precise layer to the underlying material layer. 

[0082] Although in the above embodiments, the present inven- 
tion is described with respect to the fabrication method 
for a mask read only memory device, it is intended that 
the present invention also applicable to the etching of 
conductive material in forming the conductive line, the 
fabrication of trenches or the fabrication of other types of 
opening. Additionally, the pattern-transferred layer in the 
embodiments of the present invention is a hard mask 
layer. However, the pattern-transferred layer can be 
formed with a photoresist material to further simply the 
manufacturing process and cost. 

[0083] it W i|| be apparent to those skilled in the art that various 



modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



